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Selection of Emulsifiars 



1.7.1 

The Hydrophiiic-Lipophilic Balance (HL8} Concept 



n the preparation of either O/W or W/O 



I { 1 ! < <■ CC f J ) 

droplet the hydrophobic chain resides in the or! phase, while the rrydrophalie head 
group resides in tire aqueous phase. In contrast, tor a W/O enwision droplet the 
hydrophi >up( J i i < t i phbu: groups re kit 

in the hydrocarbon phase. 

A guide to tire selection, of siubactar.t;, for pa.rucv.lar application - is prodded in 
Tanle Here, the ; ii.3 nairnber is seen to depend on the nature of the oil and. as can 
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f <)< t 1 i f i I i 1 

n ivvhenu t - es i c e< gear,; g prop onsol owai:d 

high H LB numbers. The efiic c o l = c ( v „ v ph separa 

tiorr; was found to pass a rnaxunvr; when the blend contained, a particular prooortiou 
x i ( t i i i t i H 1 5 

Mi,a ii > ii v t I -i , ' - e u r _ r it, u i i 

relation to the percentage of surtactant vwt.h a high HIP. number. 

Table 1.2 A. summary t;.r 5ii' J ac ;s-; Hi.B -5-ja:5. and eu;r ape! 
HLB r-ange Application 
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Oil W/O emulsion O/W emulsion 

Paraffin oil * 10 

Beeswax 5 9 

Lifioli:;. ar.hydirus S 12 

Gyclohexane 15 

Tblueee - 15 



v ag< HIE • calculated addluvlp 

HLB === XiHLB, •1-x.HLB, 

where x x and ^ axe the weight fractions of the wo surfactants with HLB; an 
respectively. 

ample nonionk surtaaams For example, in the esse of a pclyhydroxy fatty a 

HLB:. 20ifl-£j 
Vne. e S i s t£ 

ntoru'Ktearate, <■■■■ 161 awl A = 198. and the HLB 
For a simple a] xyiate { 



:cic. number, 'for a glyceryl 
table for W/O emulsion) 
ikukied from tl-.e weight 



c group, then the tontnbu 



l2 H 2 5-0-(CH 2 -CHj-0 



for O/W erm 
The above 
oxide o r butyl 

chemical for 
beris assigns 



•uuiae, i 



mpo- 



.own in Table .1 4). 
The HLB is then given by hie fouewisig empirical equation: 

H i P til j i I x 1 i i p \ 



s.Agroupnum- 
cup numbers for 



Davie;; has s-rr 
above-described <• 

HLB ,ri:nt>e.v G. 
solutions of vas:k 



oil into the «;-.: 
for selecting ft 



Emulsion 
stability 



Droplet 
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% Surfactant with high HLB 

Figure 1 21 v 
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The Phase Liver v 

Shinoda and Co-* 
with nor: ionic so 
[known as the Pi 



Taliiei.) HL6 group numbers. 



I. 7 Se/ett/iw af fwskijhrs 



Ester (sorbitan rir.g) 
-O- 

CH- ••{sotbitaji ring) 
Lipcpi-i.i: 

( -CH ••). (•■ CH > • !. Of, 



HI..B number. Griffin found a good correlation between the cloud points of 5% 
solutions of various ethraylated surfactants arid their HI.B numbers.' 
*»ms(1< ^i^hoat^p.c.,' s , t . , < s 

even its type were found to depend to a large extent on the method of dispersing the 
oil into die water, and vice versa. At best, the H LB number cart only be used as a guide 
for selecting the optimum compositions of eraulsifyitjg agents. 

it is possible to tak(fai;y pan ■ofernul;;if>ir5^:ige!Hs : \vVi:ch till at opposite ends of tee 
H LB scale, for exarapleTween 80 (sorbitan rnono-oteate wi-J, 20 moles HO. I f LB - ; i; 
andSp;.r^0(>or'.\t3n'.-r)ovir;.-oiea;e..HLB : >> and t0:iwthcminv»io:»:propord&r.$t9 
cover a wide range of H LB numbers. The emulsions she- tic: be prepared in the same 
wayA^thafewpercentoftheen)u!si)yini?blend.lb.estab:li!yoftf)eenP.!k nnsisrhen 
assessed at each H LB number, either from the fate of coalrs, errce. or tjuahtatively by 



. Haying found the most effective H LB value, van. 
red at this HLB value, to identity the most effec 



The Phase inversion Temperature {PIT} Concept 

Shinoda and coworkers [21. 221 found that many O/W emulsions, when stabilized 
with nonionlc surfactants, undergo a process of inversion at a critical temperature 
{Know: as tee PIT). Tor PTean be determined by following the emulsion t undue- 



